Comparing the choice of education to buying a stock, we study mean-variance plots of educational assets. A risk-return trade-off is revealed, which is not only related to the length of education but also to the type of education.
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Introduction
For the last four decades, human capital investments have been studied in a lifecycle perspective.
Early in the lifecycle individuals decide how long time to spend in the educational system, and the longer time they spend, the higher their future earnings. However, it has been largely overlooked that it makes a difference how this time is spent; it makes a difference exactly which education has been chosen.
Like the stock market, the human capital market consists of a wide range of assets, i.e. educations.
Each individual chooses the exact asset that matches her preferred combination of risk and return in terms of future income. Studying risk-return plots based on raw income and Mincer residuals, we find a clear risk-return trade-off, which is not only related to level but also to type of education. To our knowledge, such plots are new to the field of labor economics.
The remaining part of the paper is organized as follows. The finance (labor) approach to risk-return is introduced in Section 2 (3). Section 4 presents the empirical analysis.
The Financial Economics Approach to the Risk-Return Trade-off
In the Markowitz (1952) mean-variance model as w ell as in the Capital Asset Pricing Model of Sharpe (1964) and Lintner (1965) agents make their investment decisions based solely on the expected return and variance. All feasible investment strategies are contained in the feasible set in the mean-standard deviation graph shown in Figure 1 . All investors hold portfolios that are located on the efficient frontier, which is the northwestern envelope curve of the feasible set.
1 Only on the frontier, it is impossible to obtain the lowest volatility for a given mean or the highest mean for a given volatility. The exact point on the efficient frontier chosen by the agent depends on the shape of her indifference curves. 1 We ignore the existence of a risk-free asset.
Performance measures rank stocks by punishing the undertaken risk and assigning positive value t o higher expected returns. The Sharpe (1965) index standardizes the excess return above the risk-free return by the volatility.
Two limitations characterize the market for educational assets compared to the stock market.
Firstly, diversification is not pos sible. However, one might think of interdisciplinary educations or marriages as small educational portfolios where risk is diversified. Secondly, gearing is not possible (i.e. scaling the investment), which is the way that arbitrage opportunities are done away with in financial markets. Investing in a specific education is a binary choice variable. Moreover, once you hold a certain education, you are not able to sell it again.
Viewing educational asset selection as a one-shot game in a stationary world, both the efficient frontier and the Sharpe (1965) performance measure (here denoted the standardized excess return) have meaningful interpretations. 2 The return to an education is the average annual income for workers within that group, and the corresponding risk is the standard deviation of the annual income for workers within that educational group. In the absence of portfolios, the empirical efficient frontier consists of points rather than a continuous envelope curve. The mean-standard deviation plot tells us which educations are efficient in the sense of an investment asset.
If agents tend to choose a certain education for other reasons than investment purposes, that asset would be situated in the interior of the feasible set. One reason could be that some people have a vocation for a certain education, e.g. nursing. 3 We study a pool of annual incomes within an educational group, which reflects the combined effect of employment, occupation, sector, hours, and wage outcomes. Hence, the risk and return inherent in the annual income includes unemployment risk as well as low-income risk due to employment in unfavorable occupations or sectors. 
The Labor Economics Approach to the Risk-Return Trade-off
Unlike the finance literature, it is not yet standard to consider uncertainty in studies of return to human capital investments. In human capital theory, education is considered an investment of time plus the direct costs of schooling in exchange for enhanced future earnings; see Becker (1964) . The standard Mincer (1974) earnings equation is given as:
where
, Xi denotes years of experience, and Si years of schooling.
Some attempts have been made to incorporate uncertainty in the return to schooling w ithin the traditional Mincer (1974) framework. Carneiro, Hansen, and Heckman (2001) and Harmon, Hogan and Walker (2001) base their studies on random coefficients while distinguishing level or years of education. Also focusing on levels of education, Palacios-Huerta (forthcoming) estimates the return per unit of marginal risk, and finds that to be higher for investment in human capital compared to financial capital, and higher for males than females. Hartog and Vjiverberg (2002) estimate risk compensation by use of occupation-education cells, where education is measured in years. This is a proxy for detailed career choices, but in reality, the occupational choice follows after completion of education. In a cross-country study, Pereira and Martins (2002) estimate the return from equation (1), and the risk is measured as the difference in returns between the 90 th and 10 th percentile estimates from quantile regressions. The study finds a positive relationship between risk and return across countries.
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Because detailed information about education is not available or applied in previous studies, the assumption is that the risk-return properties of human capital investments are directly related to the years (or level) of education. Any risk-return link may therefore stem from the mere fact that longer educations range from Philosophy to Law and Economics. Therefore, the fact that the earnings of individuals holding an MA/MSc vary a lot across subjects contributes to the finding of an increasing variation in earnings with years of education. Using the concept of educational assets, we allow for some more flexibility.
We revisit the efficient frontier, using the residuals from the Mincerian regression: Initially, the Mincer regression in equation (1) is conducted simultaneously for all the observations in the sample. Subsequently, the residuals are grouped according to education, and the means and the variances are calculated.
Empirical analysis
Data
We apply register-based panel data for a 5%-sample of Danes. During 1 987-1997, we follow the cohorts born in 1947-1957. Each year the gross income minus capital income is recorded for each individual and converted to real amounts with 1997 as the base year. We pool the observations of the real income for each of the 11 years into one large data set in order to accommodate variations across individuals and business cycles. In Denmark, there are neither "Harvard effects" nor tuition fees. All students are eligible for a Government grant that suffices for costs of living. As a consequence, time spent in the educational system is proportional to the amount invested in education in terms of foregone earnings from unskilled work. Hence, the return to education coefficient from a Mincer regression is a measure of the private return to education. R has decreased to 16%. So, even after correcting for differences in the length of education and years of experience, the positive risk-return relationship persists.
Results: Raw Income
Focusing on the 17 educations from above, we find that the pattern is similar to that seen in Figure   2 , though small changes do occur. For instance, PhD Medicine moves down in the diagram due to correction for years of schooling and is no longer efficient. Similarly, MCHE Social Science moves from the efficient frontier to the inefficient interior. The efficient educations include SCHE Armed
Forces, PhD Engineering, MSc Pharmacy, MSc Economics, MSc Medicine, and Appr. Agriculture.
Again we see that risk is not necessarily closely linked to the years of schooling.
In order to further assess the risk-return trade-off between the investment opportunities it is useful to apply the one-figure performance measure: The standardized excess return. As we are dealing with residuals, we apply a risk-free return of zero.
In Table 1 we have listed the standardized excess return for the groups with the five largest and the five smallest standardized excess returns as well as the ranking of the 17 groups of special attention.
The top-performing educations include mainly long educations. Still, long educations with poor performance exist, and short educations with poor performance exist. The low-performance educations are dominated by medium-cycle higher educations. The shorter apprenticeship educations appear to fare fairly well. Again, we conclude that when investing in educational assets, the investor should find the type of education at least as interesting as the length of education. 
